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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XuMuH Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOHN 00pa30BaTEIIbHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepaibHON pabouelt mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHIICTIIMH TIPETOJaBaHUs
yueOHOTrO mpenMera «XuMus» B 00pa3oBaTeIbHBIX oOpraHusanusx Poccuiickoi
denepanum.

[Iporpamma o xumMun JaET MPEICTABICHUE O TIENISIX, OOIIEH CTpaTeruu 00y4IeHMS,
BOCIIUTAHUSI W  Pa3BUTUA  OOYYAIOIIUMXCS  CPEICTBAMH  y4eOHOro  MpeaMmeTa,
yCTaHABJIMBAET  00s3aTelbHOE  MPEAMETHOE  COJepKaHue,  IpeaycMaTpUBaeT
pacmpenesieHue €ero Mo KjaccaM M CTPYKTYpPUPOBAaHME [0 paszjieliaM U TeMaM
nporpaMmbl MO  XHMHH, ONpPEACNSIET  KOJWYECTBEHHbIE U KAYECTBEHHbBIC
XapaKTePUCTUKHU COAEPKaHUsI, PEKOMEHAYEMYIO TTOCIE0BaTEIbHOCTh N3YUCHUS XUMUU
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH OO0YYaIOIIUXCS, OMPEEIsseT BO3ZMOXXHOCTH MpeaMeTa JJis
peanuzanuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3yabTaraM OOy4eHUs XUMHUHM Ha YPOBHE LI€JIed HU3YyUYEeHHUsS MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON JIESITEIbBHOCTH 00Y4YaloIIerocs 0 OCBOCHUIO y4eOHOTO
COJICpKaHMUSL.

3HaHUWE XUMHUM CIIYXXUT OCHOBOM [Ji1  (OpMHUpOBAHUS MHUPOBO33PEHUS
o0Oyyarolierocs, ero npeACcTaBiIeHU 0 MaTepUaIbHOM €IMHCTBE MHpA, BAXKHYIO POJIb
UrparoT GopMupyeMble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00
HBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTSIX PEIICHUS TJI00ATBHBIX MPOOJIEM YCTOHIMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBIPHEBOW, IHEPrETUUECKOM, NMUIIEBOW U 3KOJIOTHMYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHMUS.

N3yuyenne xumun:

CIIOCOOCTBYET pealM3aiii BO3MOXKHOCTEH JIsl caMOpas3BUTHSI U (HOPMHUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (yHKIIMOHATHLHOU IPAaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi,  HAaBBIKOB WX  CaAMOCTOSITEJIbHOW  y4eOHOM  JeATeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCIICIOBATEIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
MOBCETHEBHOM XKU3HU, TaK U B TPO(PECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3IUIsiIa Ha €AWMHCTBO TMPHUPOJBI U YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIIUXCS,;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K TPUPOJIC, K YEOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YyJarOIIUXCS.



JlanHble HampaBieHHssT B OOYy4YeHHH XHUMHUU OOECIEYMBAIOTCS CHEeHu(UKON
coJiepKaHusl yueOHOro MpeIMeTa, KOTOPbIH SBISETCS MeIaroriueck afanTHPOBaHHBIM
OoTpakeHueM 0a30BOI HAYKM XUMHH Ha ONPE/IETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IlEro 0OOpa3oBaHUSI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMbl TIEPBOHAUAIBHBIX TMOHATUA XUMHH, OCHOB
HEOPTaHWYECKON XMMHUU U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHITHA OpPraHUYeCcKOu
XUMHH.

CtpykTypa coaepkaHusi TporpamMmbl MO XUMHUU CHOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO Tmoaxoaa k e€ wusydeHuto. CojepikaHue CKJIaJbIBACTCS U3 CHUCTEMBbI
MOHITUA O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBI MOHSATUH O XUMHUYECKOU
peakuuu. O0e 3TM  CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl [0  MPUHLHUILY
MOCJICOBATEIBHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YYEHHSI KAaK OCHOBBI BCETO €CTECTBO3IHAHMS,;

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHsI O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpeACTaBIICHUH 00 SMEKTPOTUTHUECKOMN TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIUPUUYECKU MOTYyYEHHBIX
U OCMBICICHHBIX (aKTOB, Ppa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOTO YPOBHS K
APYTroMy, BBITIONHSSA (PyHKIUKM OOBSACHEHHUS W MPOTHO3HPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOYKHOCTEH MPAKTUIECKOTO MPUMEHEHHSI U TTOTyYEHHUS U3y9aeMbIX BEIIECTB.

OcBoeHHe MpPOrpaMMbl IO XUMHUH CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEICTABICHUS
O XUMHYECKON COCTaBISIOLIEH HaydHOW KAapTHUHBI MHUpa B JIOTUKE €€ CHUCTEMHOMU
NPUPOJIbI, IIEHHOCTHOI'O OTHOILIEHUS K HAay4HOMY 3HAHUIO W METOJaM IO3HaHUS B
Hayke. M3ydyeHne XMMUU MPOUCXOIUT C MPUBICUYCHUEM 3HAHUN W3 paHee M3yueHHBIX
yueOHbIX npeameToB: «Okpyxkawmuid Mupy», «buonorus. 5—7 knaccel» u «Duszuka. 7
KJIaCce».

[Ipu m3y4eHUN XUMUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHYECKOU
HayKM Kak oOJacTHM COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUYECKOM JesSTEIbHOCTH
YyeloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYpHL. 3amadya ydeOHOTo
npeaMera COCTOMT B (DOPMHPOBAHUHM CHUCTEMBl XMMHUYECKUX 3HAHUM — Ba)KHEHIINX
(aKkTOB, MOHATHI, 3aKOHOB U TEOPETHUUYECKUX TMOJOKEHHUM, MOCTYMHBIX O0000IIeHUI
MHUPOBO33PEHYECKOr0 XapaKTepa, A3blka HAyKH, B MPHUOOIIEHUU K HAYYHBIM METOAAM
MO3HAHUS TPU W3YYCHUHM BEIIECTB M XUMHUYECKHX peakiui, B (HOPMUPOBAHHHU WU
pPa3BUTHU TMO3HABATENBHBIX YMEHUN U WX NMPUMEHEHUH B y4eOHO-TTO3HABATEIHHON U
y4e0HO-HUCCIEeIOBATEILCKOH  JIEATENHHOCTH, OCBOGHHM  TpaBWJI  OE30IacHOTO
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

[Ipy u3yyeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS Ba)KHOE
3HaYeHUe MPUOOPENN TaKue IeNH, KakK:

— (QopmMupoBaHHE HMHTEJUIEKTYaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUICHHIH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIINMCSI YCIOBUSAM KU3HU;



— HAINpaBJIEHHOCTh 00yUYEHHUs HAa CUCTEMAaTHYeCKOe MPUOOIIEHUE 00YUaIOIUXCs K
CaMOCTOSATENIbHON TMO3HABAaTEIbHOW JEATEIbHOCTH, HAy4YHbIM METOJAM IO3HAHMS,
(hOpPMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0ecreueHre YCJIOBHM, CIOCOOCTBYIOIIMX TMPUOOPETEHUIO OOYUYarOIIUMUCS
OTbITa PA3HOOOPA3HOMN JIEATEIbHOCTH, TO3HAHUS ¥ CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHHUE MJIA Pa3TUYHBIX
BUJIOB JICSITEILHOCTH;

—  ¢opmupoBanne o0meld  (GYHKIMOHATBHOWM W ©CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIC YMEHHUH OOBSICHSATH M OIICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpA, UCTOJIb3YysI 3HAHUS U OMbBIT, MOJYYCHHbIE TPU U3YUYEHUH XUMUU, IPUMEHSITh UX
IIpU pelIeHUH MpoOJieM B MOBCETHEBHOM KU3HU U TPYI0BOM AESITEIbHOCTH;

— ¢QopMupoBaHue y 0OyYaronuxcsi TyMaHUCTHYECKUX OTHOIICHWM, TTOHMMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKM SKOJOTUYECKH I€JIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHHOCTU B LIENIAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKPY KarOIIEH IPUPOTHOUN CPEIIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOEHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO0mee 4nciIo 4acoB, OTBEAEHHBIX JJISI U3YUYCHUSI XMMUU HA YPOBHE OCHOBHOI'O
oO1iero oOpazoBanus, coctapiisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEIIO),
B 9 Kkiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX peaklui (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHUE CIOCOOOB PA3JCJICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYeHHUST KUClopoda B JjabopaTtopuu W TpOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KHU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C oOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE O0pa3Il0OB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yieMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenpeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporniecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHusl, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTtepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CossiHass KUCJIOTa, XMMUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyueHUe U nmpuMeHenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHUE CBOMCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobraembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOIMNE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIOICHUE TIpoliecca OOYTIMBaHUs caxapa Mo JACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HaOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTamnmyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOppPO3WM METAIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUE B mpuponec. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukalusa, NepUOAUIYHOCTb, HAOIIOCHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOJIHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIHbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABIISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IM03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUsT TMpaBuUi OE30MacHOCTH TMpH  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEAMETHBIX 3HAHUW IO XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MPOIeCcC, SKCIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYISTHBHBIC), KOTOpPhIE 00€CHeunBarOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMUYECKUX BEIICCTB U XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (TpPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMbIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 IJIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, MPUOOPETEHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIIEH NPUPOJHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbosee 3GeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTeMa XuMmudeckux siaemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YeHHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOW J0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeTIbHO OIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHKCHIBATH W XapaKTepU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



Peanu3zanys BOCOUTATEIbLHOI0 MOTEHIIUAJIA YpoKa

(cBsi3b ¢ padoyeit nporpammoii Bocnutanuss MAOY «COLI Ne 31»)
BocnurarenbHblii NOTEHIMAI YPOKOB PEATM3YETCS C YYETOM COIEPKaHHUS MOJIyJIeH
«Paboueit mporpammel Bociutanuss MAOY «COILL Ne 31»:

Hneapuanmmnuvie modynu

Ha3Banue moayJis

Conep:kanue MoOayJist

Ypounasa
oesmebHoCH b

- opraHu3anus padoTHI C IeTHMH Kak B OQUIaifH, Tak U OHJIaWH (hopmare;

- MaKCHMalbHOE HCIIOJb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH CoJep KaHUs
yueOHBIX MPEAMETOB AJsl GOPMHUPOBAHHS Y 00yUAIOIINXCSl POCCUICKUX TPaIUIIMOHHBIX
JIyXOBHO-HPaBCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEGHHOCTEH, POCCUHCKOIO UCTOPUIECKOTO
CO3HaHUs HAa OCHOBE UCTOPUYECKOTO IPOCBEILCHHUS;

- Tog0Op COOTBETCTBYIOIIETO COJIEPXKAHUSI YPOKOB, 3aJaHUil, BCIOMOTAaTENbHBIX
MaTepraoB, IPOOJIEMHBIX CUTYAIHH sl 00CY K IeHU,

- BKJIFOUEHHE LIEJICBBIX OPHEHTHPOB PE3yJbTaTOB BOCIIUTAHUS, UX YUET B ONPEACICHUH
BOCITUTATENBHBIX 33]]a4 YPOKOB;

- BBIOOpP METOJIOB, METOMK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIUTATEIHLHOE BO3ICHCTBHE
Ha JIMYHOCTb B COOTBETCTBHM C BOCHMTATEIbHBIM HICAIIOM, LENBI0O M 33Ja4aMu
BOCIIMTaHHA, LCJICBbIMHU OpUCHTUpAMU PE3YJIbTATOB BOCIOUTAHUA, PpCaIU3aluio
NPUOPHUTETA BOCIIUTAHUS B YUEOHOH [ TENbHOCTH;

- TpHUBJICYCHHUE BHUMAaHUS OOy4yaroIIUXCs K LEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax MpeAMETOB, SBICHUI 1 COOBITHIA, MHUIIMUPOBAaHNE OOCYKICHHUN, BEICKa3bIBAHUI
CBOCI'O MHCHHUA, Bblpa6OTKI/I CBOCTO JIMYHOCTHOI'O OTHOLICHHA K N3Yy4aCMbIM CO6I)ITI/ISIM,
SBJICHUSIM, JILIAM;

- TIpPUMEHEHHE HHTEPAKTUBHBIX (OpM yueOHOW paboTbl — HHTEIUIEKTYaJIbHbIX,
CTUMYJIMPYIOIIHUX IIO3HABATCJIbHYIO MOTHUBALIUIO, HWI'POBBIX MCTOJUK, IlI/ICKyCCI/II\/'I,
JaronIinuX BO3MOXKHOCTb HpI/IO6peCTI/I OIIBIT BEACHHA KOHCTPYKTHUBHOI'O OHAJIOTraA,
rpynIoBoil paboThl, KOTOPas Y4UT CTPOUTH OTHOLICHMS M JAEHCTBOBaTh B KOMAaHIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUYCCKOTO MBIIUICHUS;

- moOyxJeHrne 00y4aroIuXxcsi COOMI0JaTh HOPMBI MOBEJCHHS, MpaBUiIa OOLICHUS CO
CBEpPCTHUKAMU U II€aroraMi, COOTBETCTBYIOLIME YKJIaay IIKOJBHOM KH3HH,
YCTAHOBJICHUE U MOAJEPKKY H0OpOoXKenaTenbHOl aTMochepsl;

- WHUIMHPOBAHHWE M TMOJACPKKY HCCIENOBATEILCKOW JESTeTBbHOCTH O00yYaromuxcs,
IIJIAaHUPOBAHUEC u BBIIIOJTHCHUC WHAWBUAYAJIbHBIX u TpYyIIIOBBIX IIPOCKTOB
BOCIIUTATENbHOM HANPaBJIECHHOCTH.

Ilpopunaxkmuxa u
Oe3onacHocmo

- BOBJICUCHUE OOYYAIOIINXCS B BOCIUTATENBHYIO JESTEIBHOCTh, MPOSKTHI, MPOrPAMMEI
npoQUIAKTHYECKONH  HAMpPaBJICHHOCTH  CONMANBHBIX W TIPUPOJHBIX  PHCKOB
(aHTUHAPKOTHUYECKUE,  AHTHAIIKOTOJbHBIC, TPOTHB  KypeHHUs, BOBICUCHHS B
JIECTPYKTUBHBIC IETCKHE U MOJIOIEKHbBIC 00BEIUHEHNUS, KYJIBThI, CYOKYIbTYPbI, TPYIIIIHI
B COIIMAJILHBIX CETX; MO 0e30MacHOCTH B U(POBOI cpelie, Ha TPAHCIIOPTE, Ha BOJIE,
0€30MacHOCTH  JIOPOXKHOTO  JIBMYKCHUS, MPOTUBOIIOXKAPHOH  0€30IacHOCTH,
AHTUTEPPOPUCTHUYCCKON M aHTUIKCTPEMHUCTCKON 0e30MacHOCTH, FPaXkIaHCKOH 000poHe
UT. I.);

- pa3BUTHE HABBIKOB CaMOpe(IECKCHU, CAMOKOHTPOJIS, YCTOHYMBOCTH K HETaTHBHBIM
BO3JICHCTBHSM, TPYIIIIOBOMY JIaBJICHHIO;

- TpenynpexaeHne, NMpoPUIaKTHKA W IIeJICHANpPaBICHHAS NEATEIbHOCTh B CIydasx
nosiBIieHus, pacmupennsd, BausgHuid B OO MapruHaJbHBIX TPYII OOYyYaroIIuXcs
(ocraBuBIINX 00yUeHUE, KPUMUHAIILHOW HAITPABIIEHHOCTH, C arPECCUBHBIM MTOBEIEHUEM
v Ip.);

- IpoUIAKTHKA pacIIUpEHHs TPYIIL, ceMeil 00yJaromuxcs, TpeOYIOINX CIeUaTbHON
MICUXO0JIOTO-TIeJarOTMYECKON  MOJJICPKKH M CONPOBOXKACHUS (CllaboycreBaroiue,
COIMAJbHO  3allylIeHHBbIE, COIMAIBHO  HEaJaNTHPOBaHHBIC  JETH-MUTPAHTHI,
obyugaroruecst c OB3 u T. 1.)




Couyuanvnoe - y4yacTHE NpeACTaBUTENCH OpraHu3alluii, B MPOBEICHUU MEPONPUATUNH B paMKax

napmmuépcmeo paboueil mporpaMMbl BOCHHTAaHHS W KaJCHIAPHOTO IUIaHA BOCIUTATENBbHOW pabOTHI
(IHU OTKPHITHIX IBEpEH);
- y4acTHE MpeACTaBUTENEH OpraHu3alui-mapTHEPOB B IPOBEICHUN OTAEIBHBIX YPOKOB,
C COOTBETCTBYIOLIEH TEMAaTUUYECKOM HANIPaBICHHOCTH

Ilpochopuenmavyusn - Ipo¢OpUEHTAIIMOHHBIE UTPHI: AETOBBIE UTPhI, KBECTHI, pEIICHNE KEHCOB (CUTYaIuii, B

KOTOPBIX HEOOXOAMMO TPHHATH pELICHWE, 3aHATh OMNpPEICNCHHYI0 IO3UIIHIO),
pacmmpsIoline 3HaHMS MIKOJBHMKOB O TUMax mpodeccuii, o crmocobax BeIOOpa
npodeccuii, 0 TOCTOMHCTBAX W HEMOCTaTKaX TOW WM MHOH WHTEPECHOW IIKOJHLHHUKAM
pohecCHOHATPHON NeATENbHOCTH;

- mnpodopueHTAMOHHBIE YPOKH; 3aHSITHS, TOCBSIIEHHBIE W3YYCHUIO OTpacieil
SKOHOMHKH, PEeQICKCUBHBIC 3aHATHSA, MPO(QOPHUEHTAIIMOHHOE TECTHUPOBaHWE, Oecelpbl,
JMUCKYCCHH, MacTep-KiacChl, KOMMYHWUKAaTHBHBIC JI€JIOBbIE WIPBL, KOHCYIBTAIlUU
nefarora M TCHXOJIOra; KOHKYPCHl NPO(OpUEHTAMOHHON HANpaBICHHOCTH, YPOKH
« oy npodeccuii»

Bapuamuenwvie mooynu

Ha3zpanue monyJist

Coaep:xanue MoayJist

WIKOJIbHBLIL
CHOpmMuGHbLIL K1yo

- IpUBJICYCHUE O0YUAIOIIUXCS K CHCTEMAaTHUECKUM 3aHATHIM (DU3NYECKOH KyIbTYypoH u
CIIOPTOM,

- pazutue B llIkose TpaIuIIMOHHBIX M HanOoJIee OMYJISIPHBIX BUAOB CIIOPTA,

- Iponaranja 310poBoro o0pasa )KU3HHU.

WKOJIbHbBLIL meamp

- pa3BUTHE AaKTHBHOTO HMHTEpeca K pa3M4HbIM (opMaM W BUAAM TeaTpPalibHOTO
HCKYCCTRBA,

- (OpMUPOBAHUE OINPEACICHHBIX KOMIIETECHTHOCTEH OCHOB aKTEPCKOI'0 MacTepCTBa:
CIICHUYECKOTO JBIKEHHS, peuH, paboThl HaJl XyI0’KECTBEHHBIM 00pa3oM;

- (hopMUpOBaHUE TBOPYECKOTO KOJICKTHBA, HAMPABICHHOTO HAa BOIUIONICHUE CIUHOM
e (CO3MaHuUs CIIEKTAKIIA);

- IEHHOCTHOC Pa3BUTHE yCHeIHHOﬁ JIMYHOCTU B YCJIOBHUAX COTBOpUYCCTBA H
COTPYIHUYCCTBA.

HacmasHuuecmeo

- OOyXJeHHe OOYJaroIIUXCsi COONIOaTh HOPMBI TOBEJIEHUS, NpaBuia OOIIEHUS CO
CBEPCTHHKAMHM U TIeJaroraM, COOTBETCTBYIOIIME YKIaAy oOIIeo0pa3oBaTeIbHOMN
OpraHM3alliy, YCTAaHOBJICHHUE U TIOJUICPIKKY J00poXKeIaTeabHON aTMOC(EpHI;

- OpraHW3aIi0 HACTABHMYECTBA MOTHBHUPOBAHHBIX M SPYAHPOBAHHBIX OOYYAIOIIUXCS
HaJ| HEYCIIEBAIONIUME OJHOKJIIACCHUKAaMH, B TOM YHCJE ¢ 0OCOOBIMH 00pa30BaTEIbHBIMHU
MOTPEOHOCTSIMHU,  JAIOMIETO  OOYYArONIMMCS  COIMAIBHO  3HAYUMBIA  OIBIT
COTPYJTHUYECTBA ¥ B3aMMHOHN ITOMOIIH.




TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
HanmenoBanue
Ne (undposbie)
pa3aesioB M TeM Konrpouabnbie
n/n Bceero o0pa3oBaTejibHbIE
NpOrpamMmbl padoThI
pecypchl
Paszpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMHsa — BakHas
0011aCTh
11 €CTEeCTBO3HAHUS U 5 bubmuorexka [JOK
' NPaKTUYECKOM https://m.edso0.ru/7f41837c
JESITENLHOCTH
YeJI0BEKA
BemiectBa u
1.2 XUMHAYECKUE 15 1 bubmmorexa [TOK
' https://m.edso0.ru/7f41837c
peaku
Wroro mo paszneny 20

Pa3znen 2. BaxHeiiluue npeacTaBuTeIm

HCOPraHnvdeCKux BeHICCTB

Bosnyx. Kucnopon.

bu6mmoreka [IOK
21 Honsrue 06 6 https://m.edsoo.ru/7f41837c
OKCHIax
99 Bonopon.Ilonstue 8 bubnuoreka [JOK
' 0 KUCJIOTax M COJISX https://m.edso00.ru/7f41837c
Bopna. PactBopsl.
2.3 [TonsTue 00 5 1 bubmaorexa IJOK
' https://m.edso00.ru/7f41837¢c
OCHOBAHUAX
OCHOBHBIE KJIACCHI
24 HEOPraHUYECKUX 11 1 bubmaorexa [IOK
' P 3 https://m.edso00.ru/7f41837¢c
COEIMHEHU
Wroro mo pazneny 30 ‘

Pasnea 3. Ilepuonuyecknii 3akol u Ileppoguyeckasi cucreMa XHMHYECKHX
37aeMenTOB /I. U. Menneneea. Ctpoenne aToMOB. XUMHYECKasi CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE P€aKnuu

3.1

[Tepuonnueckuii
3aKOH U
[Tepuoanueckas
cucrema
XUMHUYECKUX
anemenTtoB J[. U.

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Mennene-eBa.
Crpoenue aToma

XUMHYeCKas CBA3b.

3.2 OKucIuTeNbHO- 8 bubmuorexka [JOK
BOCCTAaHOBUTEJIbLHBIC https://m.edso0.ru/7f41837c
peakuuu

Hroro o paszery 15 Eﬁfﬁfﬁfggﬁﬁﬁf41837c

PesepBHOe Bpems 3 BH6J_IHOTeKa LHOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHBbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
KonTpoabHbie
n/n H TeM NPOrpamMMbl Beero oOpa3oBaTejibHbIE
padoThI
pecypchbl
Pa3zgea 1. BemmecTBo M XUMH4YeCKHEe peakuu
[ToBTOpeHue u yrirydienue
1.1 3HaHH§1) OCHOBH}IIX ’ 5 1 bubnnorexa [IOK
' https://m.edsoo.ru/7f41a636
paszesoB Kypca 8 Kiacca
OcHOBHEBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [IOK
' p 5 https://m.eds00.ru/7f41a636
XUMUYECKUX PeaKiui
DIIEKTPOTUTHICCKAs Eub OK
HOIHOTEKA
1.3 IUccouanua. XUMHUYECKHAE 8 1 1

peakuuu B pacTBOpax

Htoro no pazneny 17

https://m.edsoo.ru/7f41a636

Paznen 2. HemeTanabl 4 UX COeIMHEHUS
OO0m1as XxapakKTepuCTUKa
2.1 XHUMHUYECKHX JJIEMEHTOB 4
VIIA-rpynnst. 'anorenst

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OO61as xapakTepuCcTHKa
XUMHYECKHUX 3JICMEHTOB

2.2 . 6
VIA-rpynmel. Cepa u eé

COCOAUHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OO61as xapakTepuCcTHKa
2 3 XUMHNYCECKUX DJICMCHTOB
' VA-rpymmsl. A3ot, dpocdop

N UX COCAUMHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OO61as xapakTepuCTHKa
XUMHNYCCKHUX DJICMCHTOB

2.4 8 1
IVA-rpynmel. Yriaepon u

I(peMHI/Iﬁ N UX COCAMHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 25

Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

. bu6mmorexa [IOK
A1 4
3 Obuye ceoficTea MeTanioB https://m.edsoo.ru/7f41a636
39 Baxneiimme MeTamibl U UX 16 1 bubnmoreka [JOK
' COeTMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pazgea 4. Xumus u oOKpyskamomas cpeaa
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41 BemectBa u matepuansl B 3 bubmuoreka [JOK
' JKU3HH YEJIOBEKA https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 68 4
I10 [TPOI'PAMME
INIOYPOYHOE INIJIAHUPOBAHHUE
8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudpoBbie
Tema ypoka KoHTpoJibHbIE op
n/n Bceero oOpa3oBaTesibHbIE
padoThI
pecypchl
IIpeamer xumuu. Pois
1 XUMUH B KU3HH YEIOBCKA 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
Tena u BeliecTna.

5 ITonsiTue o Metoax 1 bu6mmoreka [IOK
IMO3HAHUS B XMMHHU. https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«[IpaBumna paboTsl B

3 n1a0opaToOpUU U NMPUEMBI 1 bubnnorexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
00opyI0BaHUEM).

YucTele BemecTBa U CMECH.
4 Crioco0bl Il eIICHUS 1 bubmorexa HOK
. pas https://m.edsoo.ru/ff0d26ca
cMmecen.
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha 1 bu6mmoreka [IOK
IIPUMEPE OYUCTKU https://m.edsoo.ru/ff0d28c8
MTOBApEHHOMN COJH)».

but6mmorekxa [IOK

6 ATOMEI H MOTIEKYJIbI. . https://m.edsoo.ru/ff0d2a6c
XHUMHYECKUE DIICMCHTHI.

7 3HaKku (CUMBOJIBI) 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DIIEMEHTOB.
8 [IpocTeie u cnoXHbBIE 1 bubnuorexa [JOK
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BCIICCTBA.

https://m.edsoo.ru/ff0d2a6¢c

ATOMHO-MOJIEKYJISIPHOE

bu6mmoreka [IOK

9
y4YEHHUE. https://m.edsoo.ru/ff0d2d50
3aKO0H IOCTOSIHCTBA COCTaBa
BelecTs. XumMuyeckas

10 dhopmyna. BageHTHOCTH bubmorexa LHOK

pMy’a. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX
DJIEMEHTOB.
OTHOCHUTENBHAS aTOMHAs
11 macca. OTHocuTeIbHAS Enbmaorexa IOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAas Macca.
MaccoBas gois
12 XUMHUYECKOT'0 JIEMEHTA B bubnnorexa [IOK
https://m.edsoo.ru/ff0d350c
COEUHEHNM.

13 KommuaecTBo BemiecTna. bu6mmoreka [IOK
Monb. Monsipnas macca. https://m.edsoo.ru/ff0d5230
dusnueckue U XUMHUYECKHE

14 SIBJICHUS. XMMHUYECKasd Eubmiorexa OK

' https://m.edsoo.ru/ffod37fa
peakiusi.
[Tpu3Haku u ycioBus
15 OPOTEKAHUA XUMUYECKUX Eubmiorexa OK
p N https://m.edsoo.ru/ff0d3al6
peaxIui.
3aK0H COXpaHEHUST MaCChl
16 BeulecTs. XUMHAYECKHE Eubmiorexa OK
B ’ https://m.edsoo.ru/ff0d3b88
ypaBHEHHUS.
BrruncieHusa Koau4uecTBa,

17 Macchl BEMIECTBA T10 bu6mmoreka [IOK
YPaBHEHUSM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peaKuui.

Knaccudukanus

18 XUMUYECKUX PEAKLUN bubnnorexa [JOK
(coenrHEHUsI, PA3IOKECHHUS, https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHa).

M. B. JlJomoHOCOB —

19 YUEHBIN-DHIUKIIONIEAUCT. bubnnorexa [JOK
O0600111eH1E U https://m.edsoo.ru/ff0d40c4
CHCTEMATHU3aIUs 3HAHUI.

KonTponsnas padora Nel no
20 TeMe «BemectBa u bubnmorexa LOK
https://m.edsoo.ru/ff0d4290
XUMHYECKHUE PEAKITHI.
Bo3nyx — cmecsk ra3os. Bu6 OK
21 CocraB Bo3ayxa. Kucnopon nosmotexa I

— DJICMCHT U IIPOCTOC

https://m.edsoo.ru/ff0d448e
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Bemiectso. O30H.

duznueckue 1 XUMHUYECKUE
CBOICTBA KUCJIOpOAA

bu6mmoreka [JOK

22 (peaxiuit OkHCICHN, https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06
OKCHJIaX.
CriocoObI mosryyeHus

93 KHCIIOpO/ia B 1a00paToOpuu 1 bubnnoreka [JOK
MIPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpuMeHeHue Kucnopoa.
TemnoBoit a3 ekt
XMMHYECKON PEaKIUu,

0

24 HOTATHE bubnmoreka [JOK
TEPMOXHMMHIHCCROM https://m.edso0.ru/ff0d4790
ypaBHEHUH, IK30- U
SHAOTEPMHUUYECKUX
peaxusx.
Tormso (HedTh, yrois u

o5 MeTaH). 3arpsi3HeHue bubnuorexa [JOK
BO3/IyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPAILCHUSI.
[IpakTuueckas padbora Ne 3

26 o teme «llonyuenue u bubnuorexa [JOK
coOupaHHe KUCIOPO/a, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €r0 CBOMCTBY.
B — DJIeMe

97 O10POA AEMERT I bubnuorexa [JOK
HPOETO® BEIECTEO. hitps://m.eds00.ru/ff0d4ddo
Haxoxnenue B mpupoze.
o €CKHe

s munqecxne Y XUMHYECKU Bu6morexa [IOK
CBOMCTBA BONOPOAE- https://m.edsoo.ru/ff0d4dd0
[Tpumenenne Bogopoaa.

29 [lonsaTHe o kuCIOTAX U bu6mmoreka [JOK
COJIAIX. https://m.edsoo0.ru/ff0d50d2

30 CriocoObI mosryyeHust bubmorexa [IOK
BOJIOpPOZA B 1a0OPaTOPHH. https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4

31 no teme «llomydyenue u bubnmuorexa [JOK
cobupanue Boaopoa, https://m.edsoo.ru/ff0d4f42
HU3YYEHHUE Er0 CBOMCTBY.

39 Mosnsipabiit 00BEM razoB. bubmuorexa [IOK
3akoH ABorajapo. https://m.edsoo.ru/ff0d542e

33 Brruncienus o0bEma, bu6mmoreka [JOK

KOJIMYCCTBA BCIICCTBA Ira3a

https://m.edsoo.ru/ff0d55a0
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0 €T0 U3BECTHOMY
KOJINYECTBY BEUIECTBA MU
00BEMY.

Beruucienus 006EMOB ra3oB

10 YPaBHEHUIO peakLUy Ha

bubmuoreka [JOK

34
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUI Ia30B.

35 DOU3NYECKUE U XUMUUYECKHUE bubnuoreka [JOK
CBOMCTBA BOJBI. https://m.edsoo.ru/ff0d587a

36 CocTaB OCHOBaHMIA. bubmuoreka [JOK
[TonsiTrie 06 MHIMKATOpAX. https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.

Hacepimenasie u
37 HEHACBIIICHHBIC PACTBOPBI bubmorexa [JOK
H P prL- https://m.edsoo.ru/ff0d5b40
MaccoBasi 10151 BEIlleCTBA B
pacTtBope.
[IpakTuueckas padora Ne 5
o Teme «lIpurorosnenue

38 aCTBOPOB C OIPEACICHHON bubmorera [JOK
p p . 13 a https://m.edsoo.ru/ff0d5eba
MacCOBOU J0JIeH
PacTBOPEHHOTO BEILIECTBA.

Kontposnbnas padota N2 1o
39 teme «Kucmopoa. Bogopo bubmorera [JOK
POA. BOAOPOX. https://m.edsoo.ru/ff0d6342
Bomay.
OKCHUIBI: COCTaB,
40 KIaccupuKanus bubmorexa HOK
HL, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa.
[Tonyuyenue n xummdeckne

41 CBOMCTBA KHCJIOTHBIX, bubnuoteka [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCH/JIOB.

OcCHOBaHUS: COCTaB,
42 KJ1accupuKanus bubmmorexa [OK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa.

43 [Tonyuyenue u xumMuyeckue bub6nuorexa [IOK
CBOMCTBA OCHOBAHMIA. https://m.edsoo.ru/ff0d67ca
Kucnotsi: cocras,

44 KIacCUpUKaIUS bubmorexa OK

HH, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa.

45 [Tonyyenue u xXuMu4ecKue bubnnoreka [JOK
CBOICTBA KHUCIIOT. https://m.edsoo.ru/ffOdfee2

46 Comnm (cpemanue): bubnuorexa [JOK

HOMEHKJIaTypa, CITIOCOObI

https://m.edsoo.ru/00ad9474
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HOJIy‘-IeHI/ISI, XUMHUNYCCKHUC
CBOICTBA.

[TpakTuyeckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAIbHBIX 337124

bubmuoreka [JOK

47
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX
COCIMHEHUIN».

['enernueckas CBsA3b MEKIY
48 KJIaCCaMH HEOPTraHUIECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHHUIA.

49 O06o0meHue u bubmuotexka [JOK
CUCTEMATU3ALMs 3HAHUH. https://m.eds00.ru/00ad9ch2
KonTponbnas padora Ne3 mo
Teme "OCHOBHBIE KJIaCChl bubmuoreka [JOK

50
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COeIMHECHMI".

[TepBbie mOMBITKH
KJIacCU(PUKALHH
51 XUMHYECKHX AJIEMEHTOB bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
[TonsaTHe 0 rpynmax
CXOJTHBIX 3JIEMEHTOB.
[leproanyueckuii 3aK0H U
[Tepuoanueckas cucrema bubnnoreka [JOK

52
XUMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00ada52c
U. Menpaeneesa.

53 Ilepuonsl, rpymisl, bu6nuorexa [IOK
MIOATPYIIIBL. https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX saep. M3oTomsl. https://m.edsoo.ru/00ada342
CrtpoeHue 371eKTPOHHBIX

55 000JI09EeK aTOMOB bu6mmoreka [IOK
aneMeHToB llepuoanueckoi https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena.

XapakTepucrrka
XUMHUYECKOTO AJIEMEHTA TI0
56 €r0 TI0JIOKEHUIO B bubmorexa HOK
. https://m.edsoo.ru/00ada824
[Tepnonnueckoii cucreme /1.
N. Menneneesa.
3nauenue [leprnoguueckoro
57 3aKOHA [ Pa3BUTHS HAYKH bubnmuorexa [JOK

n npaktuku. /. 1.
MeHeneeB — y4€HBIN,

https://m.edsoo.ru/00ada96e
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MeJaror U rpaxaaHuH.
DIEKTPOO aTeJIbHOC
o | o |
https://m.edsoo.ru/00adaab8
SJIEMEHTOB.
bu6mmoreka [JOK
59 HoHHast XMMHYECKaA CBA3b. 1 https://m.edsoo.ru/00adac34
60 KoBanientnas nomnsipuas 1 bubnuoreka [JOK
XHUMHUYECKAS CBA3b. https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenosnsipHas 1 bubnmoreka [JOK
XUMHUYECKAS CBA3b. https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenen okucnennus 1 https://m.edsoo.ru/00adae28
OKHUCIIUTENLHO-
63 BOCCTaHOBUTEIIbHbBIC 1 bubmorexa [JOK
https://m.edsoo.ru/00adb076
peaku
64 Okucnaurenu u 1 bu6mmoreka [{OK
BOCCTAaHOBUTEIU https://m.edsoo.ru/00adb076
KonTponbnas padora Ne4 no
65 teme «CTpocHuEe aToMa 1 1 bubmorexa HOK
p ’ https://m.edsoo.ru/00adb486
XuMH4YECKas CBI3bY
Pe3epBHEIT YpOK.
66 0 60(153 eHHeyi 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/00adb33c
CHUCTEMATHU3ANI SHAHUHN
Pe3epBHEIT YpOK.
67 0 60g eHI/IeyIIZ 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/00ad9cb?2
CHUCTEMATH3AINI SHAHUN
PezepBHEIIT YPOK.
68 O60é3 eHI/IeyII; 1 bubmorexa HOK
B . https://m.edsoo.ru/ff0d61c6
CHCTEMATH3alUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 68 4
[10 [TIPOTPAMME
9 KJIACC IloypouyHoe nJiaHUPpOBaHUE
KoumnuectBo yacos JJIeKTPOHHBIE
No nudposbie
Tema ypoka KonTpoJbHbIe op
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbl
pecypchl
Ileproanueckuii 3aK0H.
1 HepnoﬂﬂquKaﬂ cucreMa 1 bubnmorexa LOK
pHOA https://m.edsoo.ru/00adb59e
XHUMUYECKHX JIEMEHTOB J].
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. Menneineena.

3aKOHOMEPHOCTH B
U3MCEHEHHUU CBOUCTB

bu6mmoreka [JOK

2
XUMHYECKHX DJIEMECHTOB https://m.edsoo.ru/00adb6hb6
IIEPBBIX TPEX IIEPUOOB.

Knaccudukanms u
3 HOMEHKIATYDA bu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKHUX BEIIECTB.
Buner xumMnueckou cBsI3U U
4 THUIIBI KPUCTAITINYECKHUX bubmorexa LOK
. p https://m.edsoo.ru/00adbac6
pELETOK.
KonTtponbhas padora Nel
o teme «IloBTopeHue u

5 yrayOieHue 3HaHUH
OCHOBHBIX pa3zesioB Kypca
8 Ki1acca.

Knaccudukamms
6 XHUMHYECKHUX PEAKIUH 10 bubmorexa HOK
p https://m.edsoo.ru/00adbch0
Pa3IMYHBIM MMPU3HAKAM.
[TonsaTHe o ckopoctn

7 XUMUYECKON PEaKLIUH. bubnuorexa [JOK
IToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOrCHHBIX PEAKIIUSIX.

ITorsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,

3 BIIMSIIOLLIME HA CKOPOCTh bubnuoteka [JOK
XUMHUYECKOU PEaKUUU U https://m.edsoo.ru/00adc28c
MTOJIOKEHHE XMMHYECKOT0
paBHOBeECHS.

OxucnutensHo-
9 BOCCTaHOBHUTEIbHEIC bubmorexa HOK
https://m.edsoo.ru/00adcade
peaKkIyu.
Teopus
3JIEKTPOJINTUYECKON bubnnorexa [JOK

10
muccoranyuy. CUIIbHBIE U https://m.edsoo.ru/00adcd68
CI1a0bIe AMEKTPOIUTHI.

11 HonHble ypaBHEHNS bubnuoreka [JOK
peaKuuii. https://m.edsoo.ru/00add448
XUMHYeCKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHHH B

. bubmuorexa [JOK

12 CBETE MpeACTaBICHU 00

AIIEKTPOJUTHYECKON
JIACCOLIMALINH.

https://m.edsoo.ru/00add5d8
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XMUMHYECKHE CBOMCTBA
CoJIEH B CBETE

13 MpeACTaBICHUN 00 bubnnorexa [IOK
. https://m.edsoo.ru/00add8h2
AJIEKTPOJIUTUYECKON
JIUCCOITUAITUH.

14 [TonsiTue o rugponuze bubnmoreka [JOK
COJIEH. https://m.edsoo.ru/00add9d4

15 O6o0meHue u bubnuoreka [JOK
cUCTEeMaTU3alus 3HaHUMU. https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.

16 «Pemenne bubmuoreka [JOK
JKCIIEPUMEHTAIIbHBIX https://m.edsoo.ru/00addbfa
3a/1au».

KonTponbnas padota No2
0 TeMe
17 «OIIEeKTpOIUTUYECKAs Bubmmorexa LIOK
https://m.edsoo.ru/00addecO
auccouranus. XuMAYECKue
pEeaKIMu B PaCTBOPaX».
OO01mas xapakTepucTHKa
rajoreHoB. XMMHYECKHE bubmuoreka [JOK

18 .

CBOMCTBA Ha IIpUMeEpe https://m.edsoo.ru/00addfe2
xJjopa

Xnoposogopoa. ConsiHast

KHUCJI0Ta, XUMHUYCCKHE bubmuorexa [JOK

19 .

CBOMCTBA, ITOJIy4ECHHUE, https://m.edsoo.ru/00ade104
IPUMCHCHUE
[TpakTiueckas pabota Ne 2

20 no teme «llonmyuenne bub6nuorexa [IOK
COJISTHOM KHCIIOTBHI, https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»

Beruucnenus no

21 YPaBHEHUSAM XMMHUYECKHUX bub6nuorexa [IOK
peaKkuuii, €CJIi OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

99 OO01mas xapakTepuCcTHKa bubnuoteka [JOK
sneMeHToB VIA-Tpynmnsl https://m.edsoo.ru/00ade64a
AmoTponHbie
MOAU(HUKAIIIH CEPHI.

93 Haxoxnenue cepsl u e€ bubmuorexa [JOK
COCIMHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBONCTBA
cepbl

24 CepoBo0po/1, CTPOCHHE, bubmuorexa [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

¢du3nuecKkrne 1 XUMHUYECKHE
CBOICTBa

https://m.edso0.ru/00ade802

Oxcunpl cepsl. CepHast
KHCTI0Ta, GU3NYCCKUE U

bubmuoreka [JOK

25
XHUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JeKanIue B OCHOBE
IPOMBIIIICHHOTO CII0c00a
26 MOJIYYCHHUS CEPHOM bubmoreia OK
v p https://m.edsoo.ru/00adec8a
KHCJIOThI. XUMHYECKOE
3arpsi3HEHUE OKPYKaromen
Cpelbl COeTMHCHUSMU CEPBI
Brruncnenue maccoBoit
27 JIOJIY BBIXOJA IIPOIYKTA bubnmorexa LHOK
POAYK https://m.edsoo.ru/00adec8a
peaKIuu
OO61as xapakTepuCcTHKa
351eMeHTOB V A-Ipynibl.
28 A30T, pacpocTpaHCHUE B bubmorexa [JOK
» pactpocip https://m.edsoo.ru/00adeeab
npupoje, Gu3ndecKue u
XUMHUYECKHUE CBOKCTBA
AMMHaK, ero Gpu3nvIecKue u
29 XHMHYECKHUE CBOMCTBA bubmorexa [JOK
’ https://m.edsoo.ru/00adf004
MOJTy4eHHUE ¥ IPUMEHEHUE
[IpakTuueckast padora Ne 3
o teme «llonyuenue bubnunoreka [JOK
30
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas KucjoTa, eé
31 bu3nYecKue 1 XUMHYECKIE bubmorexa HOK
. https://m.edsoo0.ru/00adf306
CBOICTBa
Hcnonp30BaHne HUTPATOB
1 COJIE aMMOHUSI B
KaueCTBE MHUHECPATBHBIX
32 no0OpeHnii. XMMHUYECKOE bubmorexa LOK
YAOOP i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaoMIeH
CpeIbl COSTMHEHUSIMU
azota
®docdop. Oxcnn pochopa
(V) u pocdopnast kucnora, bubmuorexa [IOK
33
bu3HYecKue U XUMHUIECKIE https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYEHUE
bu6mmoreka [{OK
34 Hcnonp3oBanue pocdaron 1

https://m.edsoo.ru/00adfc20
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B Ka4CCTBC MUHCPAJIbHBIX
ynoOpeHui. 3arpsi3HeHHE
HPUPOHON CpelIbI

dbocdaramu
Yraepon, pacipocTpaHeHUE
35 B npnr;oz[er,) (bnfnqefm/le u bubmmorexa [JOK
. https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBONCTBA.
Okcuabl yraepojaa, ux
¢du3nvecKkre 1 XUMHYECKHE
36 CBOMCTBA. DKOJIOTMYECKHE bubmoreia OK
https://m.edsoo.ru/00adfebe
po0JIEMBbI, CBSI3aHHBIE C
okcuoMm yriepoza (1V).

37 VYrosnbHas KuciaoTa u eé bubmmoreka [JOK
COJIH. https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabora Ne 4
no teme "[lonyuenue

38 YIIICKUCIIOTO Ta3a. bubmmorexa [JOK

https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha
KapOoHaT-HOH".
[TepBOHaYaAIbHBIC TIOHATHUS
00 OpraHuYecKux bubnnoreka [JOK

39
BEILIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepOoa.

40 KpemHnii u ero bubnnoreka [JOK
COCJIMHEHMUSI. https://m.edsoo.ru/00ae080a
[TpakTrueckas padorta Ne 5.

Pemenne

41 SKCHEPUMEHTAJIbHBIX 3a7a4 bubnunoreka [JOK
1o teme «BaxHeime https://m.edsoo.ru/00ae0bf2
HEMEeTaJUIbl U UX
COCTUHCHUSY.

KonTponbnas pabota Ne3

42 o TeMe «Baxnerue bubnmuoreka [JOK
HEMETaJJIB U UX https://m.edsoo.ru/00ae0e18
COCTUHCHUS.

OO6mmas xapakTepuCcTHKa
XUMHUYECKHUX DJIEMEHTOB —
MeTauioB. MeTaminyeckast
43 CBSI3b M METAJTNYCCKAs bubmorexa OK
B https://m.edsoo.ru/00ael103e
KPUCTAITMYECKAsl pEIIéTKa.
duznveckue CBONCTBA
METaJlIOB.
44 XuMHYECKHEe CBONCTBA bubmorexa [JOK

https://m.edsoo.ru/00ael1156
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METaJJIOB.
DJIEKTPOXUMHUYECKUH P
HaANPSDKEHUN METaJUIoB.

Oo61ue crocoobl
MOJIYYSHUS] METAJIOB.
CmaBrel. Beruncnenus mo

bubmuoreka [JOK

4 YPABHCHHAM XUMHHCCIX https://m.eds00.ru/00ae1156
peaKIui, eCiIu OJUH K3
pCareHTOB COICPIKHUT
PUMECH
46 [TonsiTue o0 KOppo3uun bubmmoreka [JOK
METAJIJIOB https://m.edso00.ru/00ae1278
bubmuoreka [JOK
47 Ienosmpie MeTai bl https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCHUIBI bubnuorexa [JOK
HATpUs U Kaaus https://m.edsoo.ru/00ae14b2
[llenouno3zeMenbHBIE
49 METaJlJIbI — KaJbLHH 1 bubmorexa [JOK
. t https://m.edsoo.ru/00ae15e8
MarHui
50 Baxwuelimme coeTMHCHUS bubmuoreka [JOK
KaJTBITAS https://m.edsoo.ru/00ae15e8
51 O06o061IEHNE U
CUCTEMAaTH3aIMsl 3HAHHIMA
59 JKécTkocTh BOJIBI U bu6mmoreka [IOK
CIoCcOOBI €€ yCTpaHEeHUsI. https://m.edso00.ru/00ae1886
[IpakTuueckas pa6ora Ne 6
53 no Teme "YKECTKOCTh BOJIBI Bubmorexa LIOK
) H" https://m.edsoo.ru/00aelae8
U METOIBI e€ yCTpaHeHus".
bu6mmoreka [JOK
4 A .
> JTOMHHHH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOICTBA bubmuoreka [JOK
55
OKCHJIa U THIPOKCHUIA. https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
XK :
56 Ie30 https://m.edsoo.ru/00ae1d86
OKCHIBI, THAPOKCHIBI U
57 coJu ienesj IZI u ienesa bubmmorexa [TOK
(1 https://m.eds00.ru/00ae35e6
58 O6o0meHue u
CHUCTEMaTH3aIUs 3HAHHH.
[TpakTiueckast pabora Ne 7.
59 Pemenue bu6mmoreka [JOK

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneimue

https://m.edsoo.ru/00ae3de8
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MCTaJJIbI U UX
COCOAUHECHUSA.

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
pEeaKuuii, €CIIM OJIMH U3

pEareHToB JlaH B U30BITKE bubmuorexa [JOK
60 1
WJI COAEPKUT IPUMECH. https://m.edso00.ru/00ae1750
Brruucnenus MaccoBoit
JTOJIU BBIXO/1a MTPOAYKTa
peaxIuu.
61 O06o0menue u ) 1
CUCTEeMaTH3alMsl 3HAaHHUH
KontponpsHas padora Ne4
62 o TeMe «Baxnenmue 1
METaJIJIbl U UX
COCTUHEHUS
BemecrBa u marepuainsl B
63 MTOBCETHEBHOM JKU3HH 1 bubmorexa [JOK
https://m.eds00.ru/00ae3f50
YeJIoBeKa
64 XUMHYECKOE 3arps3HEHNe 1 bubnnoreka [JOK
OKPYKaroILEe cpebl https://m.edso00.ru/00ae4270
65 Posib xumuu B perieHnu 1 bubnuotexa [JOK
9KOJIOTUYECKHX TTPOoOIeM https://m.edso00.ru/00ae4270
Pe3epBHbIil ypok.
66 O6og eHI/IeyII; 1 bubmorexa [JOK
H . https://m.edsoo.ru/00ae0d0a
cucTeMaTtu3anus 3HaHUI
Pe3epBHbIi ypoK.
67 O6o§ GHI/IeyII; 1 bubmorexa [JOK
B . https://m.edsoo.ru/00adb33c
cHUCTeMaTH3aIus 3HAaHUI
Pe3epBHbIil ypok.
68 O6o§ GHI/IeyII; 1 bubmorexa [JOK
B . https://m.edsoo.ru/00ad9ch2
cHUCTeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. O.C. T'abpuensa u ap.: YueOHuK s 8 kiacca: 0a30BBIM ypoBEeHb. — M.:
[Tpoceemenwney; 2022,
2. O.C. l'abpuensa u np.. YueOHuk s 9 wiacca: 0a30BbI ypoBeHb. — M.:
[Tpocsemenney; 2019.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://m.edsoo.ru/ - 6mbamoTeka [JOK
2. http://resh.edu.ru - Poccuiickast 3J1€KTpOHHAs IIKOJIa
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